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| umping Operations 
Their Relation to Lubrication 


BKSEARCH into the art of placing fluids 
R in motion dates back to that age of 

Greek and Egyptian civilization which 
antedated the Christian Era by several hundred 
vears. It was early appreciated that power was 
a necessity; obviously the first steps in’ this 
direction were toward the use of animals or 
man in the turning of crude water-wheels. 
Steam did not become a factor until late in the 
sth century after Watt had developed the 
steam engine, and electricity was not used un- 
til a century later. 

During this phase of the industrial revolution 
a variety of reciprocating, rotary and centrifu- 
gal pumps were developed. Originally they 
were designed for pumping water; with the 
advent of the Petroleum Industry, however, 
they were proved equally applicable to crude 
as well as distilled oils. This all pertained to 
the handling of such fluids in bulk; controlled 
pumping of measured volumes was not de- 
veloped until the circulating force feed lubri- 
cator came into being. By that time the bene- 
fits to be derived from positive delivery of 
lubricants in the interest of maintaining com- 
plete coverage of contact) mechanisms was 
realized. Delivery of lubricants under pressure 
also kept clearances filled and tended to offset 
the pressures of operation by the pressures ap- 
plied to the lubricator pumps. 

So the principles of hydromechanics were 
extended from the industrial types of piston, 
plunger or centrifugal pumps to the plunger 
elements of the force feed lubricator, the auto- 
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motive gear pump and the valveless rotary. 
Later-day research has led to some most in- 
teresting designs and useful applications in the 
handling of petroleum fuels and lubricants. 

According to the type of mechanism to be 
lubricated, these units may be built-in or 
located as external attachments; in either case, 
however, being operated through a_ suitable 
connection by the machine to be lubricated or 
fueled. Link, cam, ratchet, chain, gear or belt 
connections can be used as the designer may 
see fit. The rock crusher is oiled by a built-in 
lubricator located in the base. The Diesel, in 
turn, by preferably one external and one in- 
ternal oiler, the former for cylinder service, the 
latter for crank pin, main and wrist-pin bear- 
ings. Here considerable differences in tempera- 
ture may require oils of quite different vis- 
cosities, the delivery of which can only be 
properly handled in large Diesels by lubricating 
equipment as above. 


Plunger Pumps and the Force 

Feed Lubricator 

In the application of pump design to the 
handling of lubricants and fuels for engines and 
industrial machinery, the plunger or reciprocat- 
ing type have been preferred for external in- 
stallation, the rotary positive-displacement 
type being used for crankcase or oil sump in- 
stallation. 

The plunger pump was among the earliest 
developments in this field. Along with a variety 
of valve mechanisms it was adopted as the 
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basis for the modern mechanical force-feed 
lubricator and developed to an uncanny degree 
of operating accuracy, to the end that measure- 
ment of oil delivery by drops became a com- 
monplace matter. This was of immediate 
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allow one to disconnect the oil pipe at any 
point without loss of oil or the necessity for 
draining the lubricator. In other respects the 
principles of hydraulics must prevail, the 
pumps taking suction on the up or down 

stroke according to the design, when 

















oil is drawn into the pump cylinder 
from the reservoir. 


ROTARY MECHANISMS 

The rotary positive displacement 
pump is largely a mechanism de- 
signed to develop flood lubrication 
at comparatively low pressures. In 
this it combines cooling with lubri- 
cation, the excess of oil delivered 
beyond the amount theoretically re- 
quired for lubrication, serving as a 
heat transfer agent; cooling coils in 
the main oil tank, or radiating fins, 
serve in turn to reduce the tempera- 
ture of the return oil prior to re- 
circulation when the cycle is again 
repeated. Conversely this tank ean 
be used as a heating medium (by 








of S. F. Bowser & Company, Ince. 


The Bowser Model * “type of planet lubricator Oil is 
Vin foot valve “B", it is delivered by plunger 
and thence to a series of chambers 
“E” which are full of oil at all times. As each new drop enters an 
equal amount overflows to pumping chamber ba to be taken by 
another plunger “G” operated by the machine to be lubricated. This 
forces oil via check valves “H” and “I” into the discharge line. 


Courtesy 

Fig. 1 
carried in reservoir “A” 
“C” to the circulating gallery “D, 


advantage in the lubrication of the cylinders 
of steam engines and compressors where any 
excess of oil beyond that required for lubrica- 
tion, might become a detriment due to carry- 
over by the exhaust or accumulation in after- 
coolers or heat exchangers. 

So we have the mechanical force-feed lubri- 
cator of today; a device of laboratory accuracy, 
-apable of developing pressures as high as 5,000 
pounds per square inch, fully enclosed to pro- 
tect its oil content. By reason of the uniformity 
in the size of the drops it can also be regarded 
as a metering device. It is economical of power 
for it is practically always driven by the ma- 
chine which it services and therefore, only 
functions when the latter is operating and at 
proportional speed. The pumping capacity 
and rate of oil feed is therefore variable. By 
suitable adjustments it can be accurately regu- 
lated to meet whatever lubrication problem 
the moving parts may present. 

Check valves may or may not be used, ac- 
cording to the design of the lubricator. Norm- 
ally they will serve to control the oil flow and 
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Courtesy of 


Hills-McCanna ¢ ompany 


Fig. 2--Section of the Hills-McCanna Lubricator. This involves a 
series of plunger pumps with ball valves and packed stuffing boxes 
Ihe drive shaft assembly which operates these pumps carries a series 
of cams to develop the necessary reciprocating motion. 


passing steam or hot water through the coils) 
to facilitate cold starting. This procedure has 
proved especially adaptable in rock crusher 
operation. 

The gear pump is probably the most widely 
used type of rotary in lubrication service. In 
its simplest form it involves a pair of rotors 
turning against each other, suction being taken 
where the gears pass out of mesh, with the dis- 
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charge occurring at the point of mesh. The gears 
in such a pump may be of the straight spur, 
herringbone or helical type. Uniform discharge 
of oil at constant pressure is a feature of the 
latter types. Pumps of this design are capable 
of functioning at speeds as high as 1800 r.p.m., 
delivering oil at pressures up to 50 pounds. The 
volume will of course depend upon the size and 
speed of operation. 200 gallons per minute ts 
developed by some heavy duty pumps. Pumps 
of this type have found a wide field of useful- 
ness in the lubrication of automotive and in- 
dustrial machinery. The modern automotive 
engine has taken particularly to flood-pressure 
lubrication; likewise certain types of compres- 
sors; rock crushing machinery; paper machines 
and some textile operations. 


The Advantages of Pressure Circulation 

Continuous circulation of oil under definitely 
controlled pressure affords a very practical 
and economical way of attaining automatic 
lubrication with a minimum of labor and at- 
tention. A considerably greater volume of oil 
will be handled in a circulating system than 
where a unit type lubricator is used. Such a 
system will involve an oil reservoir suitably 
located with respect to the engine or machine; 
a pump of suitable design, for the transmission 
of oil either to an overhead or auxiliary tank, 
or directly to the bearings to be served, and 
the necessary distributing pipes to cach of the 
latter where an overhead tank is used. Each 
line should be fitted with a sight-feed device 
and adequate means of individual adjustment 
of oil flow. Means will also be necessary for 
drainage or transmission of used oil back to the 
base reservoir or sump tank. Where oil is fed 
directly to the bearings from the pump, a relief 
valve is necessary to enable return of surplus 
oil to the sump or storage reservoir. 

Lubrication by pressure circulation is also 
advantageous in that it provides for sufficient 
settling of the oil to insure precipitation of the 
greater part of any foreign matter that may 
have been picked up by the oil in’ passage 
through the bearings. Furthermore, since the 
latter are practically flood lubricated, they will 
be cooled as well as washed free from accumu- 
lations of foreign matter unless this latter is of 
a gummy nature resulting from the use of im- 
properly refined oils. 

By adequate pressure control it- ts 
practicable to maintain a sufficient pressure on 
the oil to resist such operating or reaction pres- 
sures as may be developed in certain types of 
machine bearings. It is also practicable to equip 
the pressure gauges of the lubricating system 
with both high and low pressure alarms to at- 
tract the engineer’s attention if pressures go 
beyond permissible limits. 


also 


Direct pressure circulation is admirable for 
lubricating bearings where proper means is in- 
stalled to completely control the path the oil 
follows, otherwise leakage may result in com- 
plete waste and hazard. As applied to a heavy 
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Courtesy of McCord Radiator and Mfo Co. 
Showing details of the McCord Class “SF" lubricator. “A,” 


B, and “C™ indicate respectively a hardened cam fixed on an operat 
ng shaft engaging with a rocker arm which is attached to the pump 
init. Other parts are indicated as shown. 


duty power plant engine, a resume of a direct 
pressure system would show a circulating oil 
pump driven off the engine to deliver the oil 
under pressure to the main bearings and 
through ducts to the crank pins, crosshead 
guides, stuffing box tail rod supports and 
secondary bearings, according to the type of 
engine. After passing through the bearings the 
oil drops back into the sump from which it 
may be pumped either entirely or in part 
through a filter or other purifving device from 
whence it is again recirculated through the 
system. 


Driving Mechanisms 

Pumps of this type are driven largely by the 
machine they are to lubricate. To this extent 
they are akin to the mechanical force-feed 
lubricator. In the majority of installations 
they will be located within or directly adjacent 
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to the base the machine to be lubricated. 
Gear or chain connections are most commonly 
used in the driving of internal pumps. There is 
an advantage to such mechanisms in that they 
are automatically lubricated by high pressure 
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carrying the lubricating oil supply in the crank- 
case. Engine designers have, therefore, de- 
veloped what is termed the “dry-sump” system 
wherein the oil is stored in an external tank, 
two oil pumps being emploved,—one for circu- 

















Fig. 4 


or return oil, according to their location and 
the parts to which they are connected, 

When located externally as, for example. 
connection with the circu- 
lating system for bearing 
lubrication on the drier end 


of a high speed paper ma- 
chine, independent motor 


x. A Goulds Main Line station pump for service in the Petroleum Industry \ 
oiling system with reservoir and sight-feed oilers provides adequate 


Ine, 


compietely piped non-retarn gravity 


Courtesy of Goulds Pu 


lubrication 


lation of oil through the bearings, the other for 
scavenging to keep the oil sump free from oil. 
One of the most important advantages of the 





drive may be preferable, al- 
though here likewise a chain 
or belt connection to some 
rotating part of the machine 
would be practicable. It is 
all a matter of economics in 
design, taking into consid- 
eration the intensity of the 
service and type of labor 
involved. Fortunately, the 
latter is becoming more and 
more conscious of the per- 
sonal benefits of positive 
lubrication. Obviously this 
reacts to the benefit of the 
plant in terms of reduced 
maintenance costs. 























2-Pump Installations 

In aircraft engine and re- 
frigerating compressor ser- 
vice, the automotive type 
of oil pump can be used both for oil circulation 
and crankease draining. The modern airplane 
engine may have to function in virtually any 
position. This eliminates the possibility of 


herringbone gears, 





A Worthington Horizontal Duplex Power pump with totally enclosed crankcase 
vision for self-lubrication. Note use of roller type main and pinion shaft bearings, continuous-tooth 
and the external cup for oil level control in the crankcase 


Courtesy of Worthington Pump and Machinery Corporation 


and pro 


dry sump is that it eliminates the possibility of 
uncovering the oil inlet or flooding the cylinders 
when the plane must dive, climb, bank or loop. 

The gear pump driven off the engine has 
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proved suitable for this type of service. In 
both aircraft and refrigeration work it involves 
spur gears located in an oil-tight casing and 
adjusted to low clearance to prevent slippage. 
Dry-sump lubrication in refrigeration compres- 
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relatively uniform efficiency curve under wide 
variations in the above conditions. They are, 
adapted for heavy duty, or service 
conditions. On the other hand 
of the triplex pump. or 


therefore, 
under adverse 
with the exception 

















sor operation reduces the possibility of foaming 
when using refrigerants of the “Freon” type in 
which petroleum oils are completely miscible. 


HEAVY DUTY INDUSTRIAL PUMPS 

In contrast with the mechanisms which have 
heen deve loped for the delivery of petroleum 
oils under pressure for lubricating purposes, it 
of interest heavier duty 
types of pumps which can be used to good ad- 
vantage in handling crude oils or transporting 
refined products in bulk through pipe lines. In 
lubrication 


to consider those 


IS 


the operation of such equipment, 


becomes an important factor, whereas in the 
lubricator pump it is negligible because all 
parts are automatically lubricated by the oils 


in the course of handling. 


Reciprocating Pumps 
should start with the recipro- 
cating piston or plunger type of pump, as the 


Obviously we 


unit of probably the longest) standing and 
greatest’ durability, but at the same time 


probably the most difficult’ to lubricate espe- 
cially light oil acid service. Under this 
classification there will be: 
The single cylinder, single acting pump. 
The single evlinder, double acting pump. 
The duplex or twin-eylinder, double act- 
ing pump. 
The triplex or three-cylinder, single acting 
pump. 
The triplex, double acting pump. 
Reciprocating piston and plunger pumps are 
extremely flexible in regard to speed, pumping 
capacity and head. They furthermore show a 
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llis-Chal mers Mfg. Co. 


Fig. 7 —Details of the Kingsbury thrust « peo Allis-Chalmers 
entrifugal pump. The various parts are as follows: 1ST-—Bearing 
Cap Thrust’ End. 21-—-Thrust Bearing Sleeve. 24—Oil Slinger 
27-—-Retaining Nut. 29—Oil Ring. 30T—Lower bx ilf Bearing Hous 
ing Thrust End. 52—Cork Oil Retainer. 53 Cooling Fan. 54 
Oil Vent. 55-—Kingsbury Housing. 56—Thrust Bearing Shee. 57 
Thrust Shoe Retaining Ring. 5S8——Adjusting Ring. SO0—Lock Clip 


131-—Bearing Jacket. 
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Silane aiere 
others of more than two cylinders, there is very apt to be a 
certain amount of pulsation developed. In many cases this 
will not be objectionable, but where constant flow under 
uniform pressure is essential, as in the firing of fuel or the 
distribution of lubricating oil, it may easily be so detri- 
mental as to materially reduce operating efficiency. Under 
such conditions. a type of geared, rotary or triplex pump 
would serve the purpose more effectively. 


The Operating Mechanisms 

The operation of reciprocating pumps involves sliding 
friction between the essential operating parts. Broadly 
speaking, these will include pistons or plungers, valves, 
piston rods, valve stems, and the various external mechan- 
isms that are required according to the type of drive 
installed. 

Reciprocating pumps are either steam or motor driven. 
Where steam is involved, the drive is usually direct with 
the exception of the larger. heavy-duty units used in 
pumping stations, ete., where a crank and flywheel connec- 
tion to a pumping engine is used. Electric drive recipro- 
cating pumps. on the other hand usually require speed 
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reduction mechanisms in the 


form of gears, chains or 
leather belts. With these 


latter, of course, we will also 
have to deal with rotary 
motion as involved in the 
bearings of motors, gear and 
sprocket shafts, eccentrics, 
connecting rods, ete., like- 
wise the combined rolling 
and sliding motion that will 
exist between gear teeth in 
operation, 


Advantages of the Duplex 
Pump 


The direct-action duplex 





steam pump is one of the 
most commonly used de- 
vices in the handling of fluid 
materials in the average in- 
dustrial plant. Of low initial 
cost, economical in) main- 
tenance, and with an ability 
to function dependably un- 
der more or less detrimental 
conditions, it has gained an 
enviable position in the eves 
of those who must keep pro- 


Courtesy of De Laval Steam Turbine Co. 


10—Mechanism of the De Laval IMO 
As can be noted this is a rotary device, 


the essential working parts being clearly indicated. 


This pump is especially 


designed for handling 


petroleum oils; lubrication is thereby automat 
cally maintained by the oil being pumped. 
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duction moving. 


But due to 


steam 











its relatively high 
consumption and 
speed, it is not always ca- 
pable of meeting the loads 
imposed. From a lubrica- 
tion point of view it is a 
relatively simple piece of 
machinery to handle under 
auspicious conditions. Due 
to the faet, however, that it 
will often labor along on ex- 
cessively wet steam and ex- 
posed to dust, dirt, acid 
fumes, ete., it will usually 
require the most careful at- 
tention, for when such con- 
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Courtesy of Quimby 
Pump Company 

Fig. 12—A Quimby 
Screw Pump with out- 
board bearings. Note 
path followed by fluid 
from suction to dis- 














Courtesy of The Platt Lron Works ( 


’ower Pump showing 


ibrication. 


relation of 


ditions are bad they are often extreme. 

Crank and flywheel pumps also involve steam power, 
but on such equipment it is received indirectly from a 
steam engine via a crank connection and flywheel. 
Reciprocating pumps of this character can be operated 
at higher speeds than those which are directly con- 
nected, and hence can be expected to give higher 
economy. They are usually of higher first cost, and 
somewhat more expensive to maintain. In the matter 
of lubrication, however, the opposite should be true 
inasmuch as the average crank and flywheel pump will 
be located in such a manner as to render its care, 
inspection and lubrication a matter of but little diffi- 
culty. Nor will steam conditions tend to be as extreme 
as where direct connected pumps are involved. In 
fact, a pumping engine will, as a rule, be served with 
relatively dry steam due as much as anything to the 
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charge end. This is an 
other type of pump 
whic h Is especially 


adapted to the han 
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fact that in many instances the pump-house 
will be in close proximity to the boiler house. 


Lubrication 

For the lubrication of reciprocating steam 
pumps we will usually be confronted 
with the necessity for two basic 
types of lubricants, i.e., one to serve 
the internal parts such as steam 
cylinders and valves; the other to 
serve the external wearing mechan- 
isms such as rocker bearings, guides 
and rod connections. For steam 
cylinder lubrication we can, as a 
general rule, regard the steam pres- 
sure as the salient factor, assuming 
150 pounds pressure as the dividing 
line in the choice of oils. Saturated 
steam will predominate, so the dis- 
cussion is based on this assumption. 
Above 150 pounds, for example, an 
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oil of somewhat higher viscosity 
would be required than for lower (2) - 


pressure conditions. Too, a little : 
less fixed or animal compound will 
be required due to the fact that 
there will probably be less moisture 
in the steam and less chance of 
washing action affecting the lubri- 
cating film once it is formed. 
External bearing lubrication can be taken 
care of either by means of oil or grease accord- 
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Courtesy of Blackmer Pump Company 











Fig. 14—The Blackmer rotary showing intake and outlet and the 
swinging buckets attached to the rotor. The light contact made by 
these latter enable them to take up wear automatically. Two-bearing 
construction prevails with lubrication of the rotor shaft being main 
tained by pressure grease cups; and leakage of fluid prevented by suit 
able packing. 


ing to the lubricating devices installed. In 
general, plain babbitted bearings will pre- 
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dominate. Where oil is required a medium 
viscosity (200 to 300 seconds Saybolt at 100 
degrees Fahr.), straight’ mineral product will 
generally be satisfactory. For grease lubri- 
cation a medium consistency cup grease will be 
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Courtesy of Nash Engineering ¢ ompany 


Fig. 13 Cross-section of a Nash Hytor vacuum pump. This is a centrifugal dis 
placement unit consisting of a round, multi-blade rotor revolving freely in an elliptical 
casing partially filled with fluid. Note the use of single row ball bearings Nos. 119 
120); compression grease cups (No. 141); and adequate provision for bearings sealing by 
caps Nos. 115, 116, 117, and 118, 


best in compression grease cups, although a 
somewhat more fluid product) may be neces- 
sary for pin type cups. 

Coming to the triplex and those other types 
of pumps, however, which involve more than 
two cylinders, or the vacuum and air pumps, 
we will find that steam as the motive power is 
more or less secondary to electricity, or the 
practice of driving the pump through a suitable 
connection from the main engine. Especially 
is this latter true with marine types of air 
pumps which are used to reduce engine back 
pressures as much as possible by removing air 
from the condensers. In fact this, as the name 
implies, is the essential function of an air pump. 
The vacuum pump, on the other hand, is more 
extensive in its application and can be used in 
other fields wherever air is to be removed from 
receivers or various products, such as electric 
light bulbs for example. 


Triplex Service 

The modern triplex pump is one of the heavi- 
est duty devices in use today. It is especially 
adaptable to the handling of petroleum prod- 
ucts, and oil emulsions for medicinal, food or 
lubricating purposes where the perfection of 
homogenuity of the mixture must be main- 
tained. Constant and even pressures are a 
requisite in this regard. As a rule, the triplex 
pump will be power driven through a suitable 
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LU 
train of gears. These latter will usually be of 
heavy construction and designed to operate 
exposed, Furthermore their location in many 
eases will involve operation under detrimental 
conditions such as dust, dirt, chemical fumes 
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builders will prefer to install) pressure 


gun 
fittings or compression or pin type grease cups; 
others, in turn, will provide for oil, using either 
sight feed oil cups, ring oilers or some more or 
less simple form of pressure lubrication. 
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big The Dean Hill double suction, single stage, volute type, centrifugal pump, showing the ball thrust bearings; and 
stuffing box design to accommodate adequate packing to prevent leakage 


or water, so their lubrication will require care- 
ful attention. 

The ideal in any machine is to seek for noise- 
less operation, provided that the gears are care- 
fully cut. This can be practically attained by 
use of the right amount of the proper kind of 
lubricant. The essential characteristics of this 


latter will, in) general, be its viscosity and 
ability to adhere tenaciously to the teeth. The 
viscosity or body of such a lubricant would 


naturally have to be based on operating condi- 
tions such as speed, size of teeth, temperature 
and the presence contaminating foreign 
matter. Needless to say a high degree of ad- 
hesion is always an essential where exposed 
gearing is involved. Asa general rule a straight 
mineral gear lubricant of from 1000 to 2000 
seconds Saybolt viscosity at 210 degrees Fahr., 
will give the best results, although an even 
heavier product may be required under certain 
conditions. 


of 


Triplex Bearing Lubrication 

On such pumps, gear shaft bearings, con- 
necting rod and pin bearings will, in turn, be 
subjected to pressures commensurate with the 
duty involved or the pressures that must be 
pumped against. These latter, to a great ex- 
tent, will be dependent on the viscosity and 
volume of the product being pumped. To meet 


such bearing pressures both grease and _ oil 
lubrication are applicable. According to the 
size and importance of the pump certain 


Grease lubrication is advantageous in that it 
will, as a rule, prolong the filling interval and 
in the case of the pin type of cup, render lubri- 
cation practically automatic. It is economical 














Cour! Morse and Co. 


Fig. 16-—Details of a Fairbanks, Morse Rotary pump as used in the 
Petroleum Industry. Note the application of helical gear to the design, 
and the use compression grease cup for rotor shaft bearing lubri- 
eation 


lesy of Fairbanks, 


ofa 


and positive, but for these very reasons may 
sometimes be ineffectual, especially where an 
excess or flood of lubricant might be required, 
under abnormal pressure or temperature con- 
ditions. As a result oil lubrication will, in turn, 
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be preferred. by many operators, even though 
more attention may be required. The force 
feed lubricator, or ring oiler, of sufficient 
capacity, of course, reduces this matter of at- 
tention to a marked degree. Ring oilers are 
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Fig. 17 co'lar Kingsbury thrust 
bearing with standard gravity-feed lubrication 
for temperature contro! by means of coolin 











Sectional view of a Cameron conter 


water jackets 


especially adapted to the lighter pinion shaft 


bearings. 


THE CENTRIFUGAL OR ROTARY 


Pumps which handle fluids by the rotary 
motion of gears, screws, ¢y- 


Note also provision 
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Dependent on the type, fixed discharge valves 
are used similar to stationary nozzles, or a suit- 
ably designed spiral casing is employed) for 
discharge purposes. Volute pumps are of this 
latter type. 

In order for a centrifugal pump to attain 
maximum efficiency it must function free from 
air leaks not only in the suction but also in the 
pump; the discharge pipe must be of such a 
diameter as to insure the delivery of the liquid 
with a minimum of friction; the operating 
speed must be commensurate with the pump- 
ing head; and there should be a minimum of 
sharp bends and elbows in any piping involved. 

The centrifugal pump is a valuable piece of 
machinery where variable pressure and volume 
conditions are encountered. In the textile 
mill, the steel plant, the paper industry, or for 
fire pump service, ete., it has proven its ability 
to satisfactorily meet the conditions involved 
In fact, whatever the product, be it) pulp. 
sewage, acids, lime, boiler feed water, mine 
water, molasses, syrups. milk, ete... each with 
its respective problems, can be handled effec- 
tively by the centrifugal pump. 


Rotary Pumps 

Pumps with two rotating elements are com- 
monly known as rotary devices, whether these 
elements are gears, screws, pistons, impellers, 
Essentially the principle is that of 
the geared pump, the matter of teeth or lobes 
being the criterion. Pumps of this nature are 
of advantage where tar and other viscous 
liquids are to be handled. With certain tvpes 


or eveloids. 





cloids or some other form of 
rotor or impeller, are dis- 





tinctive in that they involve 
no valves, springs or other 
small parts to wear out or 
become inoperative, nor are 
there any internal parts re- 
quiring lubrication. In this 
connection we are only con- 
cerned with the bearings of 
the rotors which are gener- 
ally housed apart from the 
interior and in no way ex- 
posed to the fluids being 
pumped. 





Centrifugal Pumps 








= — —d 





The centrifugal pump in- 
volves essentially one or 
more rotors or impellers re- 
volving in a_ fixed plane 
within a suitable air tight casing. The liquid is 
received at the hub or centre of the impeller, 
pressure being acquired as it is impelled out- 
ward to the circumference, via suitable blades. 


Figure IS 


radial and axial thrust 


Phe Quimby Rotex pump of gear rotor type Note 
roller bearings on the inboard side and deep groove ball bearings on the 


nhy Pump Compar 


Courtesy of Qui 
ipplication of double row radia 


outboard end to take th 


such as the eycloidal for example. while the 
discharge is continuous it is not uniform. 
therefore air chambers are usually required on 
both the suction and discharge sides. Thes« 
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chambers act on the principle of the accumu- 
lator or fly wheel, absorbing any 
product at the time of maximum flow to dis- 
charge it at the time of minimum flow, thus 
insuring uniform velocity. 


excess of 








Fig. 1 A Goulds Centrifuga 
ill radial and thrust 


Lubrication 

While pumps of this character will involve 
essentially the lubrication of bearings, these 
latter may be of a number of designs which 
will present specific prob- 
lems according to the oper- 


ating conditions and the 
fluids being pumped. As a 


result: they require serious a 
consideration and cannot be 
passed mere in- 
ring oilers, ball 
bearings, ete., or plain bab- 
bitted bearings served by 


over as 
stances of 





oil or grease cups. SEALING ROTOR 
DIRECTLY BELOW 
The Ring Oiler 
For general all-round ser- 
vice on horizontal pumps 
the ring oiler is preferred by Fig. 20° The De Lav 
many builders due to its ger iach dir ay i 


comparative simplicity, 
cleanliness, the extent to which it brings about 
automatic lubrication, the small amount. of 
attention which it requires, its economy, and 
the uniformity and regularity of oil distribu- 
tion. 

In construction the ring oiler comprises a 
bearing housing which is built with a reservoir 





INLET OPENING 


DIRECTLY ABOVE 


ATION 


and a slot of sufficient width and depth to 
permit one or more rings suspended from the 
shaft to revolve therein. As a result, with the 
revolution of the shaft, these rings being sub- 
jected to rotation, will carry a certain amount 

















( irtesy Goulds Pu 
designed to take 


vy duty ball be 


or dirt. 


aring type, 


nt entry of morstur 


of oil to the top of the shaft from whence it is 
able to flow into the bearing oil grooves and 
clearance space to be ultimately distributed to 


the entire wearing surface. As the oil passes 


EQUALIZER FOR POWER 
ROTOR HYDRAULIC BALANCE 
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PACKING UNDER 
EQUALIZER 
OR SEALING 
PRESSURE ONLY 


POWER ROTOR 








HYDRAULIC 
BALANCE 
DISCHARGE OPENING 
DIRECTLY ABOVE 
( Del Sf Tur bine ¢ 
tary displacement pump showing the central or power rotor and the idler 
s with, and is self-synchronizing with the power rotor. Note the necessity 


through the bearing clearance it will usually 
flow out to the end or ends of the shaft and 
thence through a = suitable return chamber 
which is part of the bearing housing, back to 
the oil reservoir below. Ring oilers are not 
usually recommended for bearings below two 
inches in diameter, especially where high speeds 
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are involved, due to occurrence of excessive 
slippage of the rings, and the possibility of 
foaming arising in the oil where reservoir 
capacities are limited. 

Ring oiling is today regarded by many as 
the simplest adaptation of the most efficient 
method of lubrication whereby the bearings 
are flooded with a considerable excess of oil 
over the amount that would theoretically be 
necessary to furnish the requisite oil film. By 
flooding the bearing with oil, the latter serves 
not only as a lubricant, but also as a cooling 
medium to carry away part of the frictional 
heat developed, thereby reducing the tempera- 
ture of operating. If the oil reservoir in the 
base of the bearing has been properly designed 
and is of sufficient capacity this overheated oil 
will have ample opportunity to become sufh- 
ciently cooled after each circulation by con- 
tact with the reservoir walls, particularly if 
the radiation of the latter is not impaired. 

Lubricating systems of this nature possess 
natural advantages in that the flood of oil 
which is constantly passing through the bear- 
ings, tends to wash out any grit, dirt, dust or 
metallic particles that may have gained entry, 
as a result, reducing wear to a minimum. On 
account of this washing action of the oil, 
however, the reservoir will gradually tend to 
accumulate a certain amount of sedimentary 
deposits. Therefore, it should be flushed out 
and cleaned at intervals, the old oil being re- 
placed with new or purified oil. — This is espe- 
cially important when such a system is new and 
core sand, ete., may be present. In such cases 
several weekly changes are recommended. 

It is evident that flood lubrication works on 
the opposite theory to that of supplying a 
bearing with just sufficient oil to furnish the 
necessary lubricating film. In fact, today in 
many types of machinery, flood lubrication is 
the only method allowed by the builder. On 
the other hand, there are many arguments in 
favor of regulated lubrication such as em- 
bodied by the drip cup or automatic force- 
feed lubricator. 


Other Designers Use Ball or Roller Bearings 
Ball or roller bearings are, however, preferred 
on certain of such types of pumps. They are 
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advantageous in that they supplant sliding 
motion with rolling motion, thereby reducing 


the resultant) friction where properly lubri- 
cated. Ball bearings involve theoretical point 


contact, whereas roller bearings involve line 
contact. In the lubrication of either type, 
however, one of the chief functions of the 
lubricant is to prevent corrosion of the highly 
polished surfaces. 

As a result, wherever possible, the housings 
should be oiltight for thereby can we reduce 
the viscosity of the lubricant and in’ conse- 
quence the internal friction, that will be de- 
veloped during operation. Usually an oil of a 
viscosity from 100 to 200 seconds Saybolt at 
100 degrees Fahr., will give the best) results 
where complete retention is practicable. Flood 
lubricated ball bearings have been found to be 
especially applicable to oil refinery pumps. 
Where leakage may occur, however, a low 
torque grease should be used which will have 
just enough body to cause it to remain in the 
bearing housing. 

Lubricating attachments are often not used 
on such bearings, it being customary to charge 


or fill the housing and raceways with the 
proper grade of lubricant by pressure gun 


through a suitable hole which can be effectively 
sealed or plugged during subsequent operation 
to prevent the lubricant from flowing out. On 
other designs permanent pressure gun fittings 
are installed. In general, one charge of oil to a 
roller or ball bearing equipped with an oil- 
tight housing should last for a period of several 
months. Where grease is required, however, 
it may have to be renewed more often, accord- 
ing to the extent of seal which is maintained. 


Sight Feed Equipment 

All rotary pumps, however, will not require 
or be equipped with ring oilers or anti-friction 
bearings. In certain cases grease cups, or sight 
feed oiling devices may be regarded as suitable 
by the builders, especially where operation is 
to be more or less intermittent. For such 
service a medium bodied engine oil or a plastic 
grade of compression cup grease will in general] 
be found to serve the purpose in a satisfactory 
manner. 
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